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(57) Abstract 

The present invention relates to a cellular radio system comprising a base station controller (BSC) and base stations (BTS) connected 
to it. For an easy and reliable configuring of the base stations of the system, the system comprises at least two base stations (BTS) which are 
arranged to transmit a base station specific identification message to the base station controller (BSC) by utilizing the same predetermined 
communication channel (CHI) during initialization, whereby the base station controller (BSC) comprises means (1, 2, 3) for assigning a 
predetermined base station specific communication channel (CH5) to a base station by utilizing said predetermined communication channel 
(CHI) in response to receiving the identification message. The invention further relates to a base station. 
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Cellular radio system and a base station 

The present invention relates to a cellular radio 
system comprising a base station controller and base 
5 stations connected to it. The invention further relates to 
a base station of a cellular radio system, comprising 
transmission units for transmitting communication signals 
to the base station controller and for receiving 
communication signals from the base station controller on 

10 a communication link, whereby the transmission units are 
arranged to feed a base station specific identification 
message to the base station controller by utilizing a 
predetermined communication channel in response to the 
base station initialization. 

15 The term initialization in this context refers to a 

procedure carried out, for example, when the supply power 
is for the first time connected to the base station, after 
which the base station carries out initial functions 
programmed for it . 

20 The invention relates to a communication network of 

a cellular radio system, such as the GSM (Groupe Special 
Mobile) or DCS (Digital Cellular System) , and particularly 
to the communication link between base stations and the 
base station controller. The prior art technology 

25 recognizes cellular radio systems in which all base 
stations connected to the same communication link (a chain 
or a ring network) , such as a 2 Mbit/s PCM connection, are 
assigned a dedicated, base station specific communication 
channel, i.e. a PCM (Pulse Code Modulation) time slot, 

30 which is utilized by the base stations as they for the 
first time establish a connection to the base station 
controller. This means, that the base stations, in 
connection with the initialization following the 
installation, for example, from the very beginning 

35 establish contact to the base station controller on a base 
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station specific O&M channel (Operation & Maintenance) 
assigned to them. In order for this to be possible, the 
person who installs the base station must, at the 
installation stage, feed data concerning the channel 
5 configuration of the system to the base station. In 
practice, this takes place so that the base station 
installer, during the installing, connects a portable 
microcomputer or a service terminal specifically intended 
for the initialization of transmission units to the base 
10 station, by means of which service terminal he feeds 
transmission branching tables of the system to the base 
station, indicating, among other things, which PCM time 
slots are allocated for use by the base station in 
question, and which PCM time slots the base station should 
15 repeat forward in the network. 

The most serious weakness of the above-mentioned 
prior art solution is the difficulty concerning its 
application. In order for the installer to be able to feed 
the base station with correct data, he must have a 
20 considerable amount of information on the channel 
allocation of the network. In addition, it is difficult to 
correct any errors that may occur in the feeding process, 
because that would require another visit by the installer 
to the base station site (errors, if any, are usually 
25 detected only afterwards) . If the configuring of a base 
station fails, for example, in connection with a 
reconfiguration of the network during, e.g., channel re- 
allocation, the installer must visit the base station site 
to feed the base station with the new data by means of the 
30 service terminal. 

It is an object of the present invention to solve 
the aforementioned problems and to provide a cellular 
radio system in which the configuring of base stations is 
considerably simpler than in the prior art solutions. This 
35 object is achieved by a cellular radio system according to 
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the invention, characterized in that the system comprises 
at least two base stations which are arranged to transmit 
a base station specific identification message to the base 
station controller by utilizing the same predetermined 
5 communication channel during their initialization, and 
that the base station controller comprises means for 
assigning a predetermined base station specific 
communication channel to a base station by utilizing said 
predetermined communication channel in response to 

10 receiving the identification message. 

The invention further relates to a base station 
which can be utilized in the system according to the 
invention. The base station according to the invention is 
characterized in that the base station is arranged to 

15 receive a message from the base station controller on said 
predetermined communication channel , and to adjust the 
transmission units onto a communication channel assigned 
by said message (SI) . 

The invention is based on the idea that when a 

20 common communication channel is reserved for the base 
stations in the system, and the base stations are arranged 
to utilize said common channel when they for the first 
time contact the base station controller, it is possible 
to carry out the configuring of the transmission units of 

25 the base stations so that the base station controller 
feeds data concerning the network configuration to the 
base stations by using said common channel, i.e. assigns 
each base station a dedicated communication channel. 
Therefore, it is unnecessary to carry out the configuring 

30 of the transmission units of the base stations at the 
installation site during the installing of the base 
station, but it can be performed by remote control from 
the network management center. Thus, the most significant 
advantages of the system and base station according to the 

35 invention are the facts that it is considerably faster and 
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easier to carry out the configuring of the transmission 
units of the base stations during the installing; that the 
configuring of the base stations can be carried out in a 
centralized manner whereby the error possibility 
5 decreases; that the correcting of errors which may have 
occurred during the configuring or reconfiguring of the 
base station no longer requires a visit by the installer 
to the base station; and that the channel configuration of 
the network does not have to be finally determined when 

L0 the base station or stations are being installed, because 
its/their transmission units can be configured afterwards. 

The preferred embodiments of the system and base 
station according to the invention are disclosed in the 
attached dependent claims 2-3 and 5-6. In the 

.5 following, the invention will be described in closer 
detail by means of a preferred embodiment according to the 
invention with reference to the attached drawings, in 
which 

figure 1 is a block diagram illustration of a 
0 cellular radio system according to the invention, and 

figure 2 illustrates a detail of the system shown 
in figure 1. 

Figure 1 is a block diagram illustration of a 
preferred embodiment of a cellular radio system according 
5 to the invention. The block diagram of figure 1 shows a 
part of a GSM (Groupe Special Mobile) communication 
network. 

The base station controller BSC of figure 1 
communicates with the mobile services switching center 

0 (not shown in the figure) of the network in order to 

forward calls between the mobile services switching center 
and the base stations BTS. Base stations are connected to 
the base station controller by means of three 2 Mbit/s PCM 
branches 4 (Pulse Code Modulation) whereby, in connection 

5 with the network configuring, a certain number of time 
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slots are allocated in a PCM connection for each base 
station. The data concerning the channel configuration of 
the network, i.e. the transmission branching tables of the 
base stations, are stored in the memory 2 of the base 
5 station controller. It is possible for the operator to 
edit the data stored in the memory 2 by remote control 
from his control room. 

In the case of figure 1, a common channel 
consisting of one or more time slots of the PCM 

10 connection, or parts of it, has been allocated in each of 
the three PCM connections 4 to be commonly used by each 
base station connected to it. Thus, said channel may 
consist of one PCM time slot (64 kbit/s) or, for example, 
1/4 of a PCM time slot (16 kbit/s) , or alternatively of 

15 more PCM time slots (n x 64 kbit/s) . As the common channel 
of the base stations, it is possible to use the same 
channel in all three branches 4, or alternatively a 
different channel may be used in each branch, depending on 
the case. The transmission units of all the base stations 

2 0 BTS connected to a certain branch 4 have been adjuster in 

connection with the assembly so that the base stations, in 
connection with the initialization, transmit a 
predetermined identification message (cf . figure 2) to the 
base station controller by utilizing the common channel of 
25 the branch. If the common channel for a reason or another 
is busy, the base station waits on for a while, and then 
repeats the attempt until it succeeds in transmitting the 
identification message. 

Each PCM branch 4 is connected to the base station 

3 0 by a cross connector 3. The cross connectors 3 are 

adjusted so that they monitor the messages transmitted on 
the common channel of the branch 4 in question. As an 
identification message on the common channel of the branch 
4 in question is detected by any one of the cross 
35 connectors 3, it forwards said message to a transmission 



BNSDOCID: <WO 9614720A1_I_> 



WO 96/14720 



6 



PCT/FI95/00606 



♦ 



10 



control 1 of the base station controller. The transmission 
control 1 may be common for all the PCM branches 4, as in 
figure 1, or alternatively it is possible to arrange to 
the base station controller a dedicated transmission 
control for each PCM branch 4. 

Upon receiving an identification message from a 
base station BTS, the transmission control l searches a 
transmission table stored in the memory 2 for said base 
station, and transmits it to the base station by utilizing 
the same common transmitting channel on which the base 
station BTS initially contacted the base station 
controller BSC. When the base station BTS that transmitted 
the identification message receives the data transmitted 
by the base station, it breaks the connection to the base 
15 station controller, after which it adjusts its 
transmission unit on the basis of the data it received, 
whereby it discontinues utilizing the common channel and 
moves to use the base station specific O&M channel 
assigned to it by means of the transmission branching 
20 table. The aforementioned procedures (utilization of the 
common channel, etc.) are repeated if the base station is 
re-initialized, for example, by remote control from the 
system control center. 

Figure 2 illustrates a detail of the system shown 
25 in figure 1. Figure 2 illustrates signalling between a 
base station BTS and a base station controller BSC in 
connection with the base station BTS initialization. 

In connection with the assembly of the base station 
or, alternatively, its installation, the installer 
determines an identifier for the base station by means of 
a DIP switch 5. The transmission units 7 of the base 
station BTS are arranged to check the position of the DIP 
switch, i.e. to read the base station identifier from it 
in connection with their initialization. Following this, 
35 the transmission units of the base station BTS include the 
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identifier into the identification message SI to be sent 
to the base station controller. Said message is 
transmitted on the common channel CHI which has been 
allocated in the PCM connection 4, and onto which the 
5 transmission units have been adjusted during assembly. 

Having transmitted the identification message SI, 
the transmission units shift to wait state where they 
monitor the common channel CHI in order to detect the 
message S2 transmitted from the base station. Upon 
10 detecting said message, the transmission units begin 
receiving it and storing the data which are contained in 
the message to a memory 6. Thus, it is possible to store 
in the memory 6 the transmission branching table of the 
base station in question, which table indicates, among 
15 other things, which PCM time slots are allocated for use 
by the base station BTS in question, and which PCM time 
slots (channels) the transmission units of the base 
station should repeat forward in the network. 

As soon as the message S2 transmitted by the base 
20 station is received in full, the base station BTS 
discontinues using the common channel CHI by breaking the 
connection to the base station controller, and adjusts its 
transmission units on the basis of the data stored in the 
memory 6. Following this, the base station transmits a new 
25 message S3 to the base station controller BSC by using a 
base station specific O&M channel CHS assigned to it . 

It should be noted that the description above and 
the figures relating to it are only intended to illustrate 
the present invention. Different kinds of variations and 
3 0 modifications of the present invention will become obvious 
for a person skilled in the art, without departing from 
the scope and spirit of the invention disclosed in the 
attached claims . 

35 
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Claims 

1. A cellular radio system comprising a base 
station controller (BSC) and base stations (BTS) connected 

5 to it, characterized in that the system 
comprises at least two base stations (BTS) which are 
arranged to transmit a base station specific 
identification message (Si) to the base station controller 
(BSC) by utilizing the same predetermined communication 

10 channel (CHI) during their initialization, and that the 
base station controller (BSC) comprises means (1, 2, 3) 
for assigning a predetermined base station specific 
communication channel (CH5) to a base station by utilizing 
said predetermined communication channel (CHI) in response 

15 to receiving the identification message (Si) . 

2. A system as claimed in claim l, 
characterized in that the base station 
controller (BSC) comprises a memory means (2) for 
receiving and storing base station specific data fed by an 

20 operator, and means (1, 2) for feeding said data from the 
memory means to the base station (BTS) by utilizing said 
predetermined communication channel (CHi) in response to 
the identification message (SI) . 

3. A system as claimed in claim 1, 
25 characterized in that the base stations (BTS) 

are connected to the base station controller (BSC) by a 
PCM connection (4), whereby said predetermined 
communication channel (SI) consists of one or more time 
slots of the PCM connection, or parts of a time slot. 
30 4 - A b *se station (BTS) of a cellular radio system, 

comprising transmission units (7) for transmitting 
communication signals (Si, S3) to the base station 
controller and for receiving communication signals (S2) 
from the base station controller on a communication link 
(4) , whereby the transmission units (7) are arranged to 
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feed a base station specific identification message (SI) 
to the base station controller by utilizing a 
predetermined communication channel (CHI) in response to 
the base station { BTS ) initialization, 

5 characterized in that the base station is 
arranged to receive a message (S2) from the base station 
controller (BSC) on said predetermined communication 
channel (SI) , and to adjust the transmission units (7) 
onto a communication channel (CHS) assigned by said 

10 message (SI) . 

5. A base station as claimed in claim 4, 
characterized in that said communication link 
(4) is a PCM connection, whereby said predetermined 
communication channel (CHI) consists of one or more time 

15 slots of the PCM connection, or parts of a time slot. 

6* A base station as claimed in claim 4, 
characterized in that the base station (BTS) 
comprises manually adjustable switching means (5) for 
feeding an identifier to the base station (BTS) , whereby 

20 the transmission units (7) are arranged to transmit an 
identification message being responsive to the position of 
said switching means (5) to the base station controller 
(BSC) in response to the initialization of the base 
station (BTS) . 

25 7. A base station as claimed in claim 4, 

characterized in that the base station 
comprises a memory means (6) for storing the data 
contained in the message (S2) received from the base 
station controller, and means for adjusting the 

30 transmission units (7) on the basis of the data stored in 
said memory means . 
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